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DETAILED ACTION 

*** This office action is in response to Applicant's Amendment filed on June 20, 2005. Claims 
1-26 are pending, in which claims 25-26 have been newly added. 

*** The text of those sections of Title 35, U.S. Code not included in this action can be found 
in a prior Office action. 



Claim Rejections - 35 USC §103 

1 . Claims 1,4-26 are' rejected under 35 U.S.C. 103(a) as being unpatentable over 
Papasouliotis et al (6,846,745). 

Papasouliotis teaches a high-density plasma CVD process comprising the steps of: 
preparing a semiconductor substrate; loading the semiconductor substrate into a process 
chamber; and injecting first main process gases including a silicon source gas (col 6, lines 41- 
67), an oxygen gas (col 7, lines 1-8), with silicon tetrafluoride (SiF 4 ) also acted as a -nitrogen free 
chemical etching gas (col 7, lines 14-15; Abstract; col 9, lines 1-19), a hydrogen gas (col 6, lines 
50-55; col 9, lines 45-61; col 15, lines 5-34), and a helium gas (re claim 13; col 6, lines 49-51; 
col 16, lines 1-3; col 7, lines 16-21) into the process chamber to generate a high density plasma 
over the semiconductor substrate and to simultaneously form a silicon oxide layer on the 
semiconductor substrate (Figs 2A-2B, col 6, line 9 through col 8), wherein the semiconductor 
substrate is heated to a temperature in a range of about 480 °C to about 650 °C (col 8, lines 13). 
Re further claims 4 and 16, wherein the silicon source gas is silane or disilane (col 6, lines 56- 
65), and wherein silicon tetrafluoride (SiF 4 ) is also acted as a nitrogen free chemical etching gas 
(col 7, lines 14-15; abstract). Re further claims 5-12 and 17-26, wherein deposition to form the 
silicon oxide layer is repeated a number of time in order to fill the gaps on the semiconductor 
substrate (Figs 1A-1B and 2A-2B; col 8, lines 44-60), wherein in each initial deposition and 
subsequent deposition (e.g. first, second, third, fourth, etc.), the process gases are injected into 
the chamber for deposition of the silicon oxide layer, wherein the process gases include a silicon 
source gas, an oxygen gas, silicon tetrafluoride (SiF 4 ) acted as a nitrogen free chemical etching 
gas, a hydrogen gas, and/or a helium gas. 

Papasouliotis does not mention a temperature in a range of about 550-700°C. 
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However, Papasouliotis also teaches the temperature in a range of about 450-750°C, 
preferably, in a range of about 480-650 °C (col 8, lines 1-13). 

Therefore, the subject matter as a whole would have been obvious to one or ordinary skill 
in the art at the time the invention was made to select the portion of the prior art's range of 
temperature as taught by Papasouliotis, which is within the range of applicant's claims, because it 
has been held to be obvious to select a value in a known range by optimization for the best 
results, and would be an unpatentable modification, where the general conditions of a claim are 
disclosed in the prior art, it is not inventive to discover the optimum or workable ranges by 
routine experimentation". In ReAller 104 USPQ 233,255 (CCPA 1955); In re Waite 11 USPQ 
586 (CCPA 1948); In Re Swanson 56 USPQ 372 (CCPA 1942); In Re Sola 25 USPQ 433 
(CCPA 1935); and In Re Dreyfus 24 USPQ 52 (CCPA 1934). 

2. Claims 2-3 are rejected under 35 U.S.C. 103(a) as being unpatentable over Papasouliotis 
et al (6,846,745) taken with Hanawa (5,753,044). 

Papasouliotis teaches a high-density plasma CVD process as applied to claims 1,4-26 
above. Re claim 2, Papasouliotis also teaches (at Fig 3, col 1 1, line 55 through col 12, line 48) to 
use any of various high density plasma CVD (HDP-CVD) for performing the invention, wherein 
the high density plasma is generated by applying a plasma power to an electrode 305 installed 
outside the process chamber 303, and a bias power 315 to the semiconductor substrate 309 
during the injection of the first main process gases. Re claim 3, Papasouliotis also teaches (at 
column 8, lines 27-43) the plasma power is in the range of 3000-5000 watts (3-5 kilowatts at col 
8, lines 32-40), and the bias power is in the range of about 500 to 5000 watts (0.5-5 kilowatts at 
col 8, lines 27-31). 

Re claim 2, Papasouliotis thus lacks mentioning the electrode 305 as an induction coil, 
and, re claim 3, lacks reciting the plasma power of about 2500-5000 watts and bias power of 
800-4000 watts. 

However, re claim 2, Hanawa teaches (at Figures 1-2,17-18; col 4, lines 39-65; Figs 17- 
18, col 7, lines 43-67) a high plasma density apparatus, wherein high density plasma is generated 
by applying a plasma power to an induction coil (18,60') installed outside the chamber as to 
increase the plasma ion density uniformity across the wafer surface. Re claim 3, Papasouliotis 
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already teaches (at column 8, lines 27-43) the plasma power is in the range of 200-10000 watts, 
preferably 3000-5000 watts (3-5 kilowatts at col 8, lines 32-40), and the bias power is in the 
range of about 2000-10000 watts, preferably about 500 to 5000 watts (0.5-5 kilowatts at col 8, 
lines 27-31). 

Therefore, the subject matter as a whole would have been obvious to one or ordinary skill 
in the art at the time the invention was made to employ a high plasma density CVD reactor for 
depositing the silicon oxide layer of Papasouliotis by employing the high plasma density 
apparatus having the induction coil installed outside the chamber, as taught by Hanawa. This is 
because of the desirability to increase the plasma ion density uniformity across the wafer surface 
due to the induction coil so that the silicon oxide layer can be deposited in an uniform and 
effective manner. Also, the subject matter as a whole would have been obvious to one or 
ordinary skill in the art at the time the invention was made to select the portion of the prior art's 
range of plasma power and bias power, as taught by Papasouliotis, which is within the range of 
applicant's claims, because it has been held to be obvious to select a value in a known range by 
optimization for the best results, and would be an unpatentable modification, where the general 
conditions of a claim are disclosed in the prior art, it is not inventive to discover the optimum or 
workable ranges by routine experimentation". In Re Aller 104 USPQ 233,255 (CCPA 1955); In 
re Waite 11 USPQ 586 (CCPA 1948); In Re Swanson 56 USPQ 372 (CCPA 1942); In Re Sola 
25 USPQ 433 (CCPA 1935); and In Re Dreyfus 24 USPQ 52 (CCPA 1934). 

Response to Amendment 
3. Applicant's arguments filed June 20, 2005 have been fully considered but they are not 
persuasive. 

Applicant remarked that Papasouliotis suggests use the individual gases in various 
processes, but does not teach or suggest using various gases as part of the first main process 
gases. 

In response, this is note and found unconvincing. Papasouliotis clearly teaches (at col 6, 
lines 41-67), a high-density plasma CVD process by injecting first main process gases including 
a silicon source gas, an oxygen gas (col 7, lines 1-8), with silicon tetrafluoride (SiF 4 ) also acted 
as a nitrogen free chemical etching gas (col 7, lines 14-15; Abstract; col 9, lines 1-19), a 
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hydrogen gas (col 6, lines 50-55; col 9, lines 45-61; col 15, lines 5-34), and a helium gas (re 
claim 13; col 6, lines 49-51; col 16, lines 1-3; col 7, lines 16-21) into the process chamber to 
generate a high density plasma over the semiconductor substrate and to simultaneously form a 
silicon oxide layer on the semiconductor substrate (Figs 2A-2B, col 6, line 9 through col 8), 
wherein the semiconductor substrate is heated to a temperature in a range of about 480 °C to 
about 650 °C (col 8, lines 13). A silicon oxide which may be doped or undoped can be formed 
by using these various gases during deposition (col 6, lines 42-55), wherein the semiconductor 
substrate is heated to a temperature in a range of about 480 °C to about 650 °C (col 8, lines 13), 
which is within the range of applicant's claims, because it has been held to be obvious to select a 
value in a known range by optimization for the best results, and would be an unpatentable 
modification, where the general conditions of a claim are disclosed in the prior art, it is not 
inventive to discover the optimum or workable ranges by routine experimentation". In Re Aller 
104 USPQ 233,255 (CCPA 1955); In re Waite 11 USPQ 586 (CCPA 1948); In Re Swanson 56 
USPQ 372 (CCPA 1942); In Re Sola 25 USPQ 433 (CCPA 1935); and In Re Dreyfus 24 USPQ 
52 (CCPA 1934). 

Claimed subject matter, not the specification, is the measure of invention. Limitations in 
the specification cannot be read into the claims for the purpose of avoiding the prior art. In Re 
Self, 213 USPQ 1,5 (CCPA 1982); In Re Priest, 199 USPQ 11,15 (CCPA 1978). 

Employing the high plasma density apparatus having the induction coil installed outside 
the chamber, as taught by Hanawa, would have been obvious, because of the desirability to 
increase the plasma ion density uniformity across the wafer surface due to the induction coil so 
that the silicon oxide layer can be deposited in an uniform and effective manner. Selecting the 
portion of the prior art's range of plasma power and bias power, which is within the range of 
applicant's claims, because it has been held to be obvious to select a value in a known range by 
optimization for the best results, and would be an unpatentable modification, where the general 
conditions of a claim are disclosed in the prior art, it is not inventive to discover the optimum or 
workable ranges by routine experimentation". In Re Aller 104 USPQ 233,255 (CCPA 1955); In 
re Waite 11 USPQ 586 (CCPA 1948); In Re Swanson 56 USPQ 372 (CCPA 1942); In Re Sola 
25 USPQ 433 (CCPA 1935); and In Re Dreyfus 24 USPQ 52 (CCPA 1934). 

The rejection is outstanding and maintained as of record. 
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******************* 



Applicant's amendment necessitated the new ground(s) of rejection presented in this 
Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP § 706.07(a). 
Applicant is reminded of the extension of time policy as set forth in 37 CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within TWO 
MONTHS of the mailing date of this final action and the advisory action is not mailed until after 
the end of the THREE-MONTH shortened statutory period, then the shortened statutory period 
will expire on the date the advisory action is mailed, and any extension fee pursuant to 37 
CFR 1.136(a) will be calculated from the mailing date of the advisory action. In no event, 
however, will the statutory period for reply expire later than SIX MONTHS from the date of this 
final action. 

*** Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Michael M. Trinh whose telephone number is (571) 272- 1847. 
The examiner can normally be reached on M-F: 8:30 Am to 5:00 Pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Amir Zarabian can be reached on (571) 272-1852. The fax phone number is (571) 
273-8300 

Any inquiry of a general nature or relating to the status of this application or proceeding 
should be directed to the receptionist whose telephone number is (703) 308-0956. 
Oacs-102 




Michael Trinh 
Primary Examiner 



